Neuman and Ziderman conducted a comparative ing in Israel. While'vocational school is costanalysis of the earnings of workers in Israel who effective cGpared with other forms of secondhad last attended vocational schools and those ary schooling, it does not couipare favorably who had last attended academic secondary with other forms of training for skilled trades, schools before entering the if r force. Their such as apprenticeships and factory-based findings suggest that Isoel may provide an vocational schools. example of an educational system in which vocational schooling is economically effective.
Another factor is the national consensus in Israel favoring education designed to equip (*Vocational schooling In Israel has proven young people for the §ocial and cult*ral role of more cost-effective than general academic ' integrating the country's heterogenous, largely training. In particular, vocational school immigrant population. This consensus acis as a attenders who later worked in occupations major constraint on the development of training related to their course of study earned Rore.
altematives that are the nonn for youth in other Their wiges were up to 10 percent more a month countries. than theiir peerho studied at academic secondary schools and those who attended vocational
The desire to meet manpower needs for schools but found employment in occupations 'development plays an important role in explainnot related to the subjects they studied.
ing the growth of vocational schooling in Israel. A predorpinant factor, however, is the effective. The results of the research in Israel reinforce *ness'of vocational schools in Integrating youth similar findings in recent research on vocational from North Africa and el,ewhere in tihe Middl6 schooling in the United States.
East into the mainstream of the nation's society. Many of these immigrant youngsters have low A caveat is necessary to temper the generally academic ability and relatively low socloecopositive findings conceming vocational schoolnomic status.
.)
"The PRE Working Paper Series disseminates the findings of work under way in the Bank's Policy, Research, and Extemal AffairsComplex. Anobjectiveof theseries is to getthsesfindings outquickly,even if presentations areless than fullypolished. The findings, interpretadons, and conclusions in these papers do not necessarily represent official Bank policy. Zymelman (1976) , Psacharopoulos (1987) and Tilak (1988) ; it has been augmented recently by two World Bank studies of vocational education, for Peru (Moock and Bellew, 1988) and for the Ivory Coast (Grootaert, 1988) , both of which reach similar negative results with regard to vocational schools.
However, some recent studies for the United States have reached very different conclusions. Focussed more closely than earlier studies on the type of jobs held by vocational school completers (and its relation to vocational courses studied) i as well as on more relevant measures of vocational education, 2 this "new wave" of research reaches far more positive coniclusions with regard to vocational schooling. In particular, it concludes that vocational education gives a labor market advantage, whether in terms of labor force participation, earnings or unemployment, to those high school completers who work in jobs related to the vocational courses followed at school;
vocational completers working outside their training specialty fare no better I Important recent studies include those by Daymont and Rumberger (1982 ), and Campbell, at. al. (1986 (Benavot, 1983 
Data
As in the earlier paper, the present study draws upon individual data records from the 1983 Census of Population and Housing 20 percent subsample. Information on level and type of terminal schooling was collected, rendering it possible to identify two broad groups of individuals that are the focus of this paper: those who terminated education at a vocational secondary 3 These issues are discussed more fully in Iram and Balicki (1980) and Ziderman (1989A) .
.3
and at an academie. secondary school, respectively. 4 For secondary school completers that went -X to post-secondary education, it was not possible to id*--tify type of secondary school attended; they are not included in the present analysis. In addition, the Census questionnaire was unusual in addressing a specific question to those individuals whose formal education terminated at the agricultural or vocational secondary school, concerning the major vocational subject of study. This infirmation was used in the present study to probe two central issues .elating to vocational schooling: to what extent are former vocational school attenders employed in occupations related to the main subject area studied at school? Are titere significant differences in the earnings of those employed in jobs related to subject studied at school and those not working in subject-related oc-upations?
This paper relates only to the sub-set of individuals aged 25-49 at the time of the Census. The upper age limit was set in order to exclude individuals who had attended secondary school before 1948, the year of statehood; the lower, to allow at least three years poesible labor market experience, following three-year compulsory military servico at age 18. Since our concern is with the Israeli education system, we excluded (on the basis of information on age and year of migration) the large number of immigrants who had attended high school abroad. Finally, only male Jewish full-time workers (a worker is considered "full-time" if he worked at least 35 hours in the week prior to the Census) are included. In all, the sample comprised some 14,000
4 In fact, individuals that had concluded other forms of vocational training for youth, notably the formal apprenticeship and industrial schools, were also included within the category of vocational school completers; also included were those that attended agricultural secondary schools. However, these groups constitute a small, and declining, proportion of vocationally educated students.
individuals, nearly 10,000 former vocational school attenders and some 4,000 individuals who had attended a general secondary school.
Education-Ocfunation Natchinas
For each vocational school attender, we compaxad subject studied with current job held (using two-digit occupational codes) to see if vocational education received was related to occupition. Two alternative matching procedures were employed, *direct" matchings and *wider 3 matchings. For direct matchings, a worker is defined as matched if he works in an occupation directly related to the subject studied; for example, the subject The relative importance of courses of study in agricultural and for blue collar occupations (the first five listed in Table 1 ) are reflective of the courses typically taken by male attenders at vocational schools (who constitute our sample) rather than the overall spread of vocational courses offered. Females, on the other hand, are dominant in courses of study for white collar occupations. This is shown in the overall proportions of vocational school attenders who had taken courses of study leading to the following groups of occupations (Source: Central Bureau of Statistics, 1988): decline for additional higher years of experience), the lack of significance on the years of schooling term is to be explained in part by the introduction of the certification terms. However, the positive coefficient on the interaction term, EXP*YRS.SCH (which is not in the traditional Hincer specification) 9 shows the presence of increasing returns to schooling as experience advances (and vice versa).
Of more central importance, however, are the coefficients Ot, 'Ihe VOC.M term. The coefficients shov that matched workers do achieve higher earnings than their non-matched counterparts; 10 it is also seen that subject of study exerts a differential effect on earnings. ii How do the earnings of 9 For a justification for including this interaction term, see Dougherty and Jimen.,z, 1987. 10 The large VOC.M coefficient in the wider matchings regression (compared to that in the direct matchings) might occasion surprise. However, the Table 2 regressions do not include controls for occupation; many individuals that are matched under the wider matchings definitions are managers, who tend to command relatively high salaries. Rerunning Table 2 regressions but substituting occupational dummies for the subject-of-study dummies give the following results for the VOC.M coefficient: direct matchings 0.094 (7.26), wider matchings 0.097 (7.96).
1 Wa reran the regressions reported in the previous footnote, for each subject course for which there were sufficient observations. The VOC.h coefficients were found to be positive and significant for all of the regressions (except for Agriculture), thus confirming overall that the differential earnings effect is present for the course of study sub-samples. The overall regression results in Table 3 lead to an important refinement of the conclusions presented in our earlier paper. We now see that type of school attended, whether vocational or academic secondary, does have an impact on labor market income. It is only when vocational school attenders are employed in jobs unrelated to courses of study pursued at school, that earnings are broadly similar to those of workers who studied at academic secondary schools. For those vocational school attenders who work in studyrelated occupations, average earnings are significantly higher than those of workers who studied at academic secondary schools. 13 -The actual percentage effect of the VOC.M dummy variable on earnings is somewhat higher than the dummy variable coefficient multiplied by 100 (see Halvorsen and Palmquist, 1980) . 1 An anonymous referee has argued that the higher earnings found in training-related occupations may really be just an effect of placement in a high-wage occupation --whether or not one was specifically trained for it in school. This question has been explored by Hotchkiss (1989) ; using U.S. data, Hotchkiss finds that adding dummy variables representing occupations nullifies the apparent effect of other dummy variables representing whether a person is in a training-related job. This result is different from those reported in Table 3 , where the job-match dummies do remain significant despite the presence of occupation dummies. Two main differences between our work and that of Hotchkiss may account for the differing results. Firstly, our matching procedure is far more detailed than that of Hotchkiss who distinguishes only between two areas of vocational study --clerical, and trade and industry --while we have eight. Thus, for example, a worker who studied electricity but worked as a plumber would be considered matched in the Hotchkiss analysis, but not in ours. Secondly, Hotchkiss considers wages in the first job within two years after high school completion, while our analysis relates to the whole life cycle --in our view the more appropriate focus.
-
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Costs and Benefits of Vocational Schooling
The regression analyses show that, given the higher earnings accruing to vocational school attenders working in matched occupations (i.e. occupations related to course of study), overall, terminal vocational secondary education yields higher monetary benefits than general academic education. However, the question of the efficacy of vocational schooling is one that relates not just to the relative benefits of vocational and academic schooling, but rather to benefits in relation to respective costs. 
U See Central Bureau of Statistics (recent years).
16 Details of these cost estimates can be obtained from the authors on request. The cost ratio of 1.815 represents very much higher relative costs for vocational schools than were given in an earlier paper by the authors (Neuman and Ziderman 1989) ; in that paper the authors overestimated the absolute level of unit costs, and understated the relative vocationalacademic school unit cost ratio; we are thankful to Shmuel Amir of the Hebrew University, Jerusalem for this correction.
-12 Are these higher vocational school unit costs sufficiently sizable to offset the earnings benefits of vocational education (as indicated by those working in matched occupations)? In order to test this, we compared benefits and costs in terms of an investment appraisal; we subjected our overall results to a series of sensitivity tests, by experimenting with alternative values of the parameters in the following equation: Population and Housing relating to non post-secondary school attenders, the study shows vocational schooling to be more cost-effective than general academic education. In particular, those vocational school attenders that work in occupations related to course of study pursued at school earn more (by up to 10 percent monthly) than both their peers who studied at academic secondary schools and those who attended vocational schools but found employment in non course-related occupations. These results are highly supportive of recent research on vocational schooling for the United States.
8 Under the 1968 Reform of the Israeli educational system, secondary high schools offer a three-year program, compared with four years previously.
19 The NPV "loss" seldom represent more than a few weeks earnings, usually considerably less.
-14 -For example, Campbell, et. a1 . report earnings gains of 8 percent for US vocational school completers working in training-related jobs, over workers who had followed a general high school curriculum; vocational school graduates not working in matched fields fared no better than those who had studied on general tracks.
Overall, and given the present division of secondary education between academic and vocational schooling, this study has indicated the efficacy of vocational secondary schooling in Israel. This conclusion is buttressed when account is taken of the differing individual background factors that characterize the students attending Israeli academic and vocational secondary schools, respectively.
Most studies of outcomes of vocational and academic schooling do not control explicitly for background differences between the two sub-populations, due to a lack of the requiaite data. However, the results of such studies may not be faulted by this omission, because in most developing countries only a small (and highly select) fraction of children attend secondary schools, implying a restricted variance in student samples at the secondary level (Fuller, 1987) . In the present case, however, where over 80 per cent of secondary school age teenagers are enrolled in secondary schools, competition for entry into academic schools leads to a process of rationing of academic school places on the basis of student academic ability: social class and parental background also play a role. Thus vocational secondary school pupils differ from their academic school counterparts in a number of ways, which in turn, affect earnings: they tend to be of lesser academic ability, to come from a lower socio-economic background, are more likely to be of Oriental origin and their parents are less educationally qualified. Data limitations prevented us from controlling for most of these factors. Yet, in the absence -15 -of secondary schooling, it is to be expected that these factors would result in a level of earnings for those who attended a vocational school that was lower than that of their academic school peers: attendance at a secondary school results in a closing of this earnings gap between the two groups. In this case, our results understate the true "value added" of vocational schooling. 20 We have noted that the present balance of secondary schooling in
Israel, between vocational and academic schooling, offers a satisfactory return on societal investment in terminal secondary schooling. However it remains the case that well over half of all those who attended the more costly vocational schools do not work in occupations matching the courses of study pursued at school, nor do the latter benefit from an earnings advantage over their academic school counterparts. Does this suggest that there should be a redistribution of secondary school places in favor of academic schools? This would be so only, and this is doubtful, if it were the case that vocational school students generally were in fact suitable for the more demanding academic secondary education stream.
Our positive conclusions with regard to vocational schooling need to be tempered with a caveat. While vocational schooling overall may be cost effective in comparison with other forms of secondary schooling, it is n so in relation to alternative training modes for youth in the skilled trades. In a recent study, one of the authors compared vocational schools with alternative non-formal training modes in Israel --notably the traditional X However, this argument should not be pressed too far. Unlike the case of vocational schools, most academic high school completers go on to pursue postsecondary study. Since our sample is restricted to academic school attenders who do not continue studying, it relates to the less academically able students at academic schools -a form of negative selection. Yet this group is likely to be closer in background and ability to vocational school attenders generally.
-16 -apprenticeship and factory-based vocational schools (Ziderman, 1989B) (Glasman, 1983) . However, a predominant factor was the framework afforded by vocational schools for integrating into the dominant framework of society the large numbers of youth stemming from North Africa, the Middle East and Yemen with low academic ability and socio-economic status; by and large the traditional, academic schools were not regarded as providing an appropriate educational framework for most of these immigrant youngsters (Ziderman, 1989A) . Thus, vocational secondary schools became the will need to pay more attention to issues of curriculum (including the type and scopa of vocational studies), as well as to the nature of the occupation followed and its relationship with prior courses of vocational study.
21 There are some notable exceptions, including an early Brazilian case study by de Moura Castro (1975) ; a forthcoming case study of vocational schools in Hong Kong, also based on Census data and employing a very similar methodology (in terms of matched occupations) to that employed in the present paper, reached positive results for vocational schooling (see Chung, 1990 ).
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